ABSTRACT
INTRODUCTION
The genus peony, classified as the Paeonia family, includes 35 species and is distributed in the temperate zone of the west of Asia, Europe and North America [1, 2] . There are 14 species in China and they spread in the west hill country of central northeast [3, 4] . Paeonol (2'-hydroxy-4'-methoxyacetophenone) is a Mincom-potent from the root barks of Peoria suffruticosa Andrews, and has been applied in the treatment of blood stasis, allergic rhinitis, hypertensions and inflammatory diseases etc [5] [6] [7] . The ZhaoFen and RouFurong flowers of Paeonia suffruticosa Andrews, grown only in the midwest region of China, is one of the Chinese traditional famous flowers with a characteristic aromatic odor [8] . In recent years, they are becoming increasingly popular as naturally occurring spices reagent in folk. However, very few information on their essential oils and components is available in the literature up to now. In the present work, therefore, a phytochemical investigation on the essential oil of Paeonia suffruticosa Andrews from the flowers of ZhaoFen and RouFurong was reported for the first time.
MATERIAL AND METHODS
The essential oil was extracted from fresh flowers of ZhaoFen and RouFurong (Paeonia suffruticosa) as the pale yellow oil in 0.005% and 0.004% yields, respectively.
Two species of Paeonia flowers were collected from Luoyang city of China at the flowering stage during April-May 2011 and processed immediately after harvest. A cohobating by the semi-industrial stainless steel distilling apparatus with recirculation of the condensed water was used. The samples were distilled for three hours and the oils extracted by n-hexane were dried with anhydrous sodium sulphate, and then stored in dark vials at 4˚C [9] .
The samples were chromatographed using an Agilent 6890 GC equipped with an Agilent 5973 Mass selective detector, a 7694 autosampler and a split-splitless injector. The GC was linked to an MS ChemStation HP vs. C.00.07. A DB5MS fused silica column (30 m × 0.25 mm, film thickness 0.25 μm). The injector and interface were operated at 150˚C and 280˚C, respectively. The oven temperature was programmed to raise from 60˚C to 180˚C (3˚C/min), and held for 15 min. Helium was used as the carrier gas at 0.9 ml/min, and the sample (1 μl) was injected in the split MS conditions: ionization voltage of 70 eV, scan rate of 1.6 scan/sec, mass range of 50 -500, and ion source temperature of 180˚C.
with those of authentic samples (analytical standards from Aldrich). Sample solutions were prepared in nhexane (GC grade, Merck) at 1.0% (w/w). The results of the GC and GC-MS analyses were listed in Tables 1 and  2 , in which the compounds were shown in the order of their elution time on the column. Chemical composition of essential oil of the ZhaoFen flowers was presented in Table 1 , and the GC-MS analysis leads to the identification of 27 constituents, accounting for 96.04% of the oil of ZhaoFen. Chemical composition of essential oil of the RouFurong flowers was displayed in Table 2 , and the GC-MS analysis suggests that there are 29 constituents, which accounts for 95.90% of the oil of RouFurong.
As shown in Table 1 , 2-phenylethanol (38.20%) [9] and 2,7-dimethyl-2,6-octadi-4-ol (13.40%) were the main compounds of ZhaoFen, and the key components with a floral fragrance properties are E, E-10, 12-hexadecadien-1-ol (10.76%), 3,7-dimethyl-6-octen-1-ol (Cephrol, 7.78%) [10] It can be seen from Table 2 that 2-phenylethanol (26.20%) and 2,7-dimethyl-2,6-octadi-4-ol (3.56%) are the main compounds of RouFurong, and 2-hydroxy-4,4,6, 6-tetramethyl-2-cyclohexen-1-one (21.31%), tetrahydro-2, 2-dimethyl-5-(1-methylpropenyl) furan (3.86%), 2-butyl-2-methyl-1,3-benzo-dioxole (2.71%), eugenol (3.69%)
[11] and translinaloloxide (5.65%) are the key components of aromatic odor of this species. From Tables 1 and  2 we can see that compounds of both the essential oils could be classified into four categories in total based on their molecular structures: oxygenated terpenols account for 85.06% and 83.47%, monoterpene hydrocarbons 0.91% and 9.33%, diterpene hydrocarbons 1.21% and 2.66%, sesquiterpene hydrocarbons 4.51% and 4.36%, respectively, in ZhaoFen and RouFurong. Apparently, the content of monoterpene hydrocarbons is quite different in both of the flowers.
CONCLUSION
The results of the present study suggest that the essential oil can be used as natural spices and would be a potential source for alternative peony essence. Further investigation is needed to confirm their difference in flavor types and in solubility of the essential oil in different matrixes that will likely lead to study the structure-activity relationship between the major components in the essential oil and the characteristic aromatic odor.
